All the specilmlens figured were drawn with the camera lucida at a mllagnification of 2,200 approx., from wet fixed preparations stained with Heidenhain's iron helmatoxylin. Figs. 32 to 41 were drawn from the original type specimens of Wenyon and O'Connor. FIG. 1 shows a typical flagellate. FIG. 2 illustrates the so-called slipper or bird shape of the side view. FIGS. 3 to 15), 20.-Varieties of the flagellate formiis. FIGS. 16 to 19.-Flagellates in each of which only one flagellum is visible. FIGS. 21 to 31.-Cysts. FIGs. 22, 23, 24 and 26 show the thin line joininlg the black dot to the end of the carrot-shaped space. FIGS. 21, 25, 27 and 30 show the (?) karyosome in the process of division. FIGS. 32 to 41.-Free and encysted forlmls from AVenyon and O'Connor's original type speciimiens. FIG. 12.-Flagellate form-l which is undergoinlg miultiple division. Five nuclei can be seen, but the four flagella projecting from the upper end suggest further nuclear division which is not visible. FIG. 43.-M\ultiple division of the flagellate. Four nuclei can be seen, but no flagella. FIG. 44.-A cyst of Emnbaclomionas intestinalis viewed end-on. FIG. 45.-Flagellate formii, showing binary fission. FIG. 46.-A large free formii, with two flagella.
DESCRIPTION OF THE PLATE.
All the specilmlens figured were drawn with the camera lucida at a mllagnification of 2,200 approx., from wet fixed preparations stained with Heidenhain's iron helmatoxylin. THE therapeutic action of tartar emetic in bilharzia has not yet been explained in scientific terms. The clinical progress of the cases under this treatment is at least comparable to, if not more striking than, the effect of quinine in malaria. The drug is specific in its action not only in bilharzia, but also in kala-azar and oriental sore, diseases with quite different etiological factors. Its curative value in other diseases is still undetermined.
Dr. Christopherson in his article in the British Medical Jou;rnal, December 4, 1920, p. 854, claimed that tartar emetic as such is lethal to the adult worms in the portal system and to the ova in the tissues and the urine. He experimented with the eggs and the miracidia in vitro to support his claim that tartar emetic is a powerful direct poison which prevents the hatching of normal eggs and kills hatched miracidia. According to Christopherson, 2 gr. of tartar emetic in 6 c.c. of warm water (1330 F.) added to A-1 c.c. of urine containing living bilharzia eggs, prevented the hatching process altogether. I have repeated this experiment with the same result. It is a fact that tartar emetic in the dilution of 1 in 46 invariably prevents the hatching process, whilst in lower dilutions, with the use of 1 gr. in 6 c.c. (1 in 92), a fair number of eggs are hatched.
Before any conclusions are drawn from these experiments, the mechanism of hatching under normal conditions ought to be studied. We already know certain facts regarding this point.
* (1) To hatch the eggs water has to be added in large amounts. It is necessary to dilute the urine six to ten times.
(2) Warmth hastens hatching.
(3) Hatching occasionally occurs in the bladder in those cases of polyuria in which the salt constituents of the urine are deficient, as in chronic interstitial nephritis.
(4) The process as watched under the microscope begins with distension of the shell with clear fluid. The miracidium turns its head towards the spine, becomes active and revolves around its longitudinal axis. Distension ends in the bursting of the eggshell and the liberation of the miracidium. This is shown clearly in the accompanying camera lucida drawings taken during the process at short intervals.
: I / o 1 N ' , t / I Camera Iiicida drawings of eggs of Schistoma hxntatobium distelidiilg duriilg hatching.
Collectively, these data suggest that the process of hatching depends upoD the salt concentration of the fluid in which the eggs are present. The distension of the shell before hatching resembles the distension and the bursting of the bladder of animal membrane containing salt solution when placed in distilled water.
Several experiments were performed with sodium chloride and sodium sulphate in different strengths. These salts were found to prevent hatching of the eggs in greater dilutions than tartar emetic, under the same experimental conditions, temperature 1300 F. 
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It is a remarkable fact that these dilutions and the molecular weights of the salts used have the same ratio, i.e., are isotonic with each other, having practically equal osmotic pressure.
It was also found that eggs after remaining unhatched for four hours in tartar emetic, 2 gr. in 6 c.c. water, were hatched normally on the addition of more distilled water. These results lead to the conclusions (a) that the hatching of the bilharzia eggs is governed mainly, if not entirely, by the osmotic pressure of the fluid, subject to the physical laws of osmosis. The egg contents are practically isotonic with 043 per cent. NaCl solution. (b) That " tartar emetic as used in these experiments acts by virtue of its being a salt and not as the specific drug that kills the bilharzia worms and their eggs inside the body."
The osmotic pressure of the blood and the tissue fluids is equal to 075 per cent. saline solution, a strength which in vitro, as probably in vivo, is the main factor that prevents the eggs hatching in the portar system or during their transit in the tissues. In this saline solution or an isotonic Ringer's solution, the eggs can be stored alive for a consideiable time without being hatched.
The osmotic pressure of normal urine varies between wide limits. Starling measures it in terms of lowering of the freezing point as varying between 0X87-2X7 A while 1 per cent. saline is 0'6 A. This explains why, under normal conditions, the eggs are not hatched in the bladder. In abnormal conditions, as stated above, the osmotic pressure falls very much below this, and we'may expect to find that when it is below the pressure equivalent to 04 per cent. NaCl hatching takes place in the bladder.
The amount of tartar emetic necessary to cure a case of bilharzia is about 30 gr. Half of this is excreted in the urine. Neglecting the part excreted by the intestine and the bronchial mucous membrane, 15 gr. is the maximum amount present in the body at one time. Probably it never reaches that extent.-The average volume of blood in an adult is 4x5 litres, and thus the maximum concentration of tartar emetic in the body is 15 gr. in 4,500 c.c., or 1 in 4,500. If its action is due to the direct effect of the drug, a concentration near that ought to be lethal in vitro to the adults and eggs, but this is not the case.
A series of experiments were made to find out the effects of tartar emetic on the hatched miracidia. A concentrated solution in water killed them in thirty minutes. But a concentration greater than 1 in 200 failed to have any effect. Control was always carried out with miracidia in water under the same temperature and age after hatching.
We arrivd at the conclusion that:
(1) The action of tartar emetic in curing bilharzia is not due to its direct effect on the eggs.
(2) The hatching of the eggs is a matter of osmotic concentration of the surrounding medium.
(3) Miracidia are not affected by tartar emetic in a dilution approximating to that used during treatment. The lethal effect observed by Christopherson was only secured by use of *concentrated solution, e.g., 1 in 46 and 1 in 92, and is attributable to the physical effect of the solution rather than to its specific chemical action.
